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dissolved organic carbon molecules could be measured by immunoassay.
Various chloro- and fluorocarbons may be among those few that can be
detected, although the issues of solubility and compound immunogenicity
could be important factors, depending on the specific compounds to be
sensed. One class of analytes of great importance for sensor development
are the toxins released by toxic algae under bloom conditions. Present
techniques of detection are to monitor toxin concentrations accumulated by
suspension-feeding organisms. In addition, it should be possible to develop
reliable and selective immunoassays to detect free metal ion levels (e.g.,
manganese and iron) using antibodies raised toward specific organic ligand
chelates of these metal species. For example, a heterogeneous immunoas-
say method was recently reported for the detection of Hg(II) with high
selectivity over all other heavy metals (Wylie et al., 1991).

Polymers and New Materials

An area that offers tremendous potential for advancing the state of the
art of measurement technologies is that of polymer and materials science.
This field has been identified as one of the critical technologies essential to
maintaining U.S. industrial competitiveness. In recent years, high-tempera-
ture superconductors, thin diamond films, and lightweight ultrastrong poly-
meric materials have been developed. These materials and others should
have a major impact on the ultimate successful implementation of ocean
instrumentation. These developments will contribute to a variety of dispar-
ate areas of sensor and instrument design.

Materials with selective binding or transport properties will have a ma-
jor impact on sensor design and fabrication. Selectivity in either binding or
transport can be exploited for a variety of measurement needs. This selec-
tivity can be either intrinsic, that is, built into the chemical properties of the
material, or coupled with selective carriers that allow a non-selective mate-
rial to be converted into a selective one (see the section on recognition
chemistry). An example of the latter is the use of valinomycin as a selec-
tive carrier in a polyvinyl chloride membrane to form a potentiometric po-
tassium ion sensor. Advances in the fields of gas separation materials for
air purification and membrane development for desalinization are contem-
porary examples illustrating the importance of selective materials. As these
materials are identified, they can be exploited for the design of selective
measurement schemes.

A second area in which new materials will have an impact on oceano-
graphic measurements is that of corrosion resistance. Many materials, par-
ticularly metals, are incompatible with the ocean environment. Consequently,
alternative materials or suitable protection measures must be developed.
New corrosion-resistant materials are essential. For example, organic con-